Introduction: Giant cell granulomas are rare tumors affecting the head and neck region and other sites of the body. Their occurrence in the hard palate is highly uncommon.
Introduction
Giant Cell Granulomas (GCG) is rare benign tumors that can affect the head and neck region. Giant Cell Tumor (GCT), which is a well-defined entity, occurs mainly in long bones. However, Giant Cell Granuloma (GCG) of the jaw is a different entity described mainly in the mandible [1] . GCG of the hard palate remain a rare occurrence [2] . GCT and GCG of the jaws are usually considered as the development of a single pathologic process that may be influenced by patient's age, location and other unknown factors [1, 3] . In the craniofacial skeleton, GCG can be central or peripheral. Peripheral giant cell granulomas are more common, arising from periosteum or connective tissue as part of the alveolar ridge and gingival mucosa [4] . GCGs are endosteal and arise from within the cortex [2] . Both lesions affect the mandible more commonly than the maxilla.
In 1953 Jaffe coined the term "giant cell reparative granuloma" to differentiate what he believed represented a local tissue reaction to trauma or hemorrhage from an actual neoplastic process [5] . Current nomenclature omits the word reparative because of the locally destructive, invasive, and enlarging nature of the growths. Furthermore, most reported cases are without antecedent trauma [2] .
GCG mainly occur close to or in the alveolar process of the anterior mandible and maxilla. Less frequently, lesions will occur in the posterior maxilla and hard palate [2] . We hereby present a case of GCG of the hard palate along with a review of the literature including all previously reported cases of GCG of the hard palate.
Case Presentation
A 15-year-old female with no particular past medical history, presented with right nasal obstruction and a progressively growing mass of the hard palate. The mass was neither tender nor painful and caused mild discomfort during meals. On physical exam, an indurated, nonulcerative and exophytic lesion was found on the hard palate ( Figure 1) . A bulging in the right nasal fossa floor was seen. The rest of the exam was within normal limits. CT scan of the sinuses showed a 3 cm irregular mass in the right palate extending to the nasal cavity, in close contact with the inferior nasal turbinates and associated with moderate lysis of the bony palate ( Figure 2) . A biopsy was done in another hospital and showed a giant cell granuloma. The patient was then admitted to our department and excision of the palatal mass was done through a transoral approach. During surgery, the nasal mucosa covering the bulging mass in the nasal cavity was preserved. Since no oro-nasal communication was created, the defect in the hard palate was packed and left to heal with secondary intention. Histopathological examination of the surgical specimen confirmed the initial diagnosis. In a background rich in multinucleated osteoclastic-like giant cells, a proliferation made of round or spindle cells with mild atypia was seen. This proliferation infiltrates palatal bone and extends under the palatal mucosa. Red blood cells extravasation was prominent but did show neither cystic spaces nor amorphous calcifications with chondroid aura. Immunohistologic staining was negative for p63 ( Figure 3) . A complete parathyroid and electrolytes blood work was done and was within normal limits. The patient had no evidence of cherubism or neurofibromatosis type II.
Discussion
GCG was first described by Jaffe in 1953 as a giant-cell reparative granuloma of the jaw bones. He suggested an association between previous trauma and GCG formation [1] . However, this could not be confirmed in all the cases described later in the literature [2] . Stavropoulos et al. [3] reported a 15% rate of GCG secondary to trauma in their series of 20 cases. The term 'reparative' has been abandoned since. In 2004, epidemiological findings of GCG in the general population were published [4] . An incidence of 1.1 per 100 was found with a female predilection that was not as large as was earlier presumed (F/M=2:1). GCG occurred more frequently in young population with peak incidence for males and females occurring respectively between 10-14 and 15-19 years of age. As reported earlier, the mandible was more frequently involved than the maxilla.
The diagnosis of GCG is suspected when the clinical characteristics described earlier are present. Furthermore, radiologic findings are variable lacking any pathognomonic sign. They include a wide range of soft tissue lesions from small unilocular to large multilocular with or without displacement of teeth, root resorption and cortical erosion [5] . The incidence of these findings varies between the different reported series. A systematic review of 232 well-established cases with histopathological confirmation of GCG revealed the following proportions: ill-defined borders (66%), multilocular (54%), teeth displacement (43%), cortical expansion (51%) and cortical erosion (38%) [3] .
Some genetic syndromes can also be associated with the presence of GCG: cherubism [6] , Noonan syndrome [7] and neurofibromatosis type I [8, 9] .
The histologic description of GCG includes multinucleated giant cells varying in size and their number of nuclei dispersed throughout a vascular stroma of epithelioid or spindled-shaped mononuclear cells [10, 11] .
Aggressive GCG tend to grow fast and to recur. Some characteristic features define them: maxillary location, young age, pain, paresthesia, tooth root and cortical erosion [12] . They are thus considered prognostic factors in terms of local invasion and recurrence after optimal treatment.
Surgery is considered as the gold standard for treatment of GCG with variable reported recurrence rates depending on the proportion of aggressive cases. Surgical resection is associated with recurrence rates of 5.6-11.5% [13, 14] compared to simple curettage 12.5-46% [15, 16] . Some reports exist on the efficacy of nonsurgical therapy including intralesional corticosteroids therapy [17, 18] , calcitonin therapy [19, 20] and interferon alpha therapy [21, 22] . However, there is insufficient evidence supporting their use with or without the surgical resection [23, 24] .
We report a case of 15-year old girl with a rare location of GCG. When presented with a tumor of the hard palate clinicians should evoke different possible origins: salivary glands, bone, nerves, and muscles [25] . When histologic exam of that tumor reveals numerous giant cells the differential diagnosis should include: aneuvrysmal bone cyst, giant cell tumor, giant cell granuloma, cherubism, type II neurofibromatosis and brown tumor of hyperparathyroidism [26] . In our case, aneuvrysmal cyst bone was excluded due to the absence of cystic spaces and amorphous calcification with chondroid aura despite the presence of prominent red blood cells extravasation. The remaining possible diagnoses share the same histologic features. However negative p63 staining excludes giant cell tumor; normal calcium, phosphorus and PTH values excludes brown tumor of parathyroidism [27] ; cherubism and neurofibromatosis type I were excluded due to the lack of characteristic clinical features. Therefor the final diagnosis was giant cell granuloma of the hard palate.
The hard palate is a rare location for GCG. Only 8 cases were previously reported in the literature [25, [28] [29] [30] [31] [32] [33] (Table 1 ). Age varies from 12 to 65 years with a mean of 29 years. A CT scan was performed in all cases showing evidence of bone erosion in six cases and bone expansion in two cases. All cases were treated with surgery and one reported case received adjuvant treatment consisting of intralesional steroids. Three recurrences were noted with a rate of 37.5% (3/8). This rate was higher than the reported recurrence rates for GCG of other locations following surgery (5.6-11.5%) [13, 14] .
In conclusion, the hard palate is a rare location of the GCG and constitutes a diagnostic challenge. This site seems to be associated with an aggressive behavior based on the high incidence of bone erosion and recurrence. Radical surgery appears to be the gold standard for treatment with no evidence related to adjuvant treatment or other treatment modalities. Table : Abbreviations: N=Normal; N/S= Not specified
